MaPacC, a pH-responsive transcription factor, negatively regulates thermotolerance and contributes to conidiation and virulence in Metarhizium acridum.
PacC is a pH-responsive transcription factor gene highly expressed at alkaline pH and plays distinct roles in environmental fitness, conidiation and virulence of different fungi. Here, we show biological functions of orthologous MaPacC in the locust-specific fungal pathogen Metarhizium acridum. Disruption of MapacC slowed down the fungal growth only under alkaline conditions. Intriguingly, the fungal thermotolerance was enhanced by the MapacC deletion, accompanied by transcriptional upregulation of some heat shock-responsive genes. The disruptant suffered a reduction in conidial yield and a change in conidial surface structure, but showed little change in cell wall integrity. The virulence of the disruptant against a locust species was markedly attenuated due to delayed appressorium formation, repressed expression of some insect cuticle hydrolases and slowed growth in locust hemolymph. The phenoloxidase activity and nodules of the locusts infected by the disruptant were also boosted. All of these phenotypic changes were restored by targeted gene complementation. Our results indicate that MaPacC acts a negative regulator of thermotolerance and contributes to the virulence of M. acridum by an involvement in hyphal penetration through insect cuticle and evasion from insect immunity.